THOMLINSON AND GRAY (1955) examined the histological structure of some malignant human tumours, and they observed that in some squamous cell carcinomas the tumour cells lie packed close together, without any capillaries lying between them.
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They suggested that: 1. Some of these cells can get their supply of oxygen and metabolites only by diffusion, over distances which may be as great as 170 t.
2. There must exist a steep oxygen gradient through such masses of metabolising cells.
3. Cells located far from the oxygen supply in the stroma may be relatively resistant to damage by X-rays. (Gray, Conger, Ebert, Hornsey and Scott, 1953.) Direct proof of the survival of individual cells and their descendants from such partially, or wholly, anoxic regions is difficult to obtain by purely histological methods. It was, therefore, decided to construct a model system, in which it would be possible to identify unambiguously the cells which survived a dose of X-irradiation.
To simulate the dense areas of packed cells observed by Thomlinson and Gray (1955) , tumour cells from the Ehrlich ascites tumour were centrifuged in flatbottomed perspex tubes of 1-5 cm. internal diameter. It was found that reasonably even layers of cells could be deposited. The oxygen supply from the stroma of a tumour was simulated by placing a layer of oxygenated (human) blood on top of the tumour cells. The Ehrlich tumour cells are frequently contaminated by blood, and this was removed by the osmotic shock method described by Chance and Castor (1952) (30 seconds in an excess of distilled water followed by addition of an equal volume of double strength saline). The cells were then separated by centrifugation and resuspended in Krebs Ringer-phosphate (pH 7.2) (Umbrett, Burris and Stauffer, 1949) . The red blood cells were removed from the tumour cells, because the presence of haemoglobin among the tumour cells in the packed layers would have increased the time required to reach the equilibrium condition, when the amount of oxygen entering the layer is equal to that consumed. The human blood which provided the oxygen supply for the EXPLANATION OF PLATE. 4.,:l layer was not centrifuged, but merely introduced with a syringe and needle, care being taken not to disturb the tumour cells. Tumour cells which had been freed from blood were kept at 3°C. before use.
In order to prepare thin layers of cells, the haematocrit value of a strong stock of cells was measured, the stock suspensions then being diluted with Ringer-phosphate, to give a layer of the required thickness. Since the thickness of the thinner layers was not measured directly, there may have been errors in the estimated thickness but the exact thickness of the layers is not crucial to the argument which will be developed.
The perspex tubes were irradiated from below in a small water bath. Initially the temperature was maintained at 37°C. before and during irradiations, but it was found in control unirradiated material that tumour cell survival was better at room temperature, and all the irradiations reported in this paper were carried out at around 20°C. The physical factors were 190 kV.; filter .5 mm. Cu. -+ 1 mm. A1. The dose rate was 270 r/minute.
After irradiation the contents of each tube were resuspended in the supernatant ringer-phosphate, the resulting cell-suspension being inoculated into two mice. Three perspex tubes were irradiated together, thus providing material for six mice. The strain of mice used was a heterogeneous one obtained from the Scientific Animal Service. The rate of appearance of macroscopically visible ascites tumours was used as a criterion by which to evaluate the radiosensitivity of the tumour cells.
Some preliminary experiments showed that centrifuged cell layers were more resistant to irradiation than cells suspended in aerated medium, thus confirming Patt's result with lymphocytes (Patt, Blackford and Straube, 1952 16, 1956 suggests that the ratio was at least 2.
In two experiments the blood was omitted, aerated Ringer-phosphate alone providing a supply of oxygen to the packed cell layers. 16, 1956.) differences between the top and bottom of a metabolising layer, such as pH gradients, which may or may not be directly related to oxygen tension, and which could conceivably influence radiosensitivity. These other variables will be considered in a later paper. It is likely that oxygen depletion is a factor of major importance. Direct evidence that an oxygen gradient is rapidly established in the tumour cell layers was obtained as follows. Methylene blue at a concentration of between M/1000 and M/10,000 was added to the blood-free tumour cells before centrifuging.
After 5 minutes centrifuging, examination of the resulting cell layers showed that the lower part of the layers was white, due to the reduction of the methylene blue. It is well known that this reduction can only occur when oxygen is nearly absent, It will be seen that when numbers of intact cells were injected, the presence of an excess of H.R. cells reduced the time required for the appearance of tumours.
This stimulating effect was not significant in the group receiving only 15 cells. The stimulating effect of H.R. cells was observed by Revesz (1955) It is clear that with our strain of mice and our tumour line the presence of a large excess of H.R. cells would not prevent tumour growth from a comparatively small number of untreated cells.
DISCUSSION
These results would seem to support the general picture of the radiosensitivity of metabolising layers, suggested by Hall, Hamilton and Brues (1952) and extended to certain histological types of human tumour by Thomlinson and Gray (1955 
SUMMARY
By centrifugation of a suspension of ascites tumour cells models of certain histological types of human tumour, discussed in an earlier paper by Thomlinson and Gray (1955) , have been set up whereby the behaviour and particularly the radiosensitivity of cells may be studied as a function of the availability of oxygen and other nutrients.
It has been found that tumour cells which are separated from their oxygen supply by a compact layer of metabolising cells no more than 250 microns thick become anoxic within a few minutes at room temperature, and are then much more resistant to radiation than the same cells when adjacent to their oxygen supply.
Ehrlich ascites tumour cells have been observed to respire normally for several hours at room temperature after exposure to 10,000 r, but they do not give rise to a tumour when inoculated into the peritoneal cavity. Compact layers of such cells form the metabolising barrier between the nutrients and tumour cells in the model referred to above. It was observed that when an inoculum of such heavily irradiated cells was injected with unirradiated cells into the peritoneal cavity the growth of the latter cells was markedly stimulated.
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